The crystal structure is shown in the figure. Tables 1 and 2 contain details on crystal structure and measurement conditions and a list of the atoms including atomic coordinates and displacement parameters.
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The crystal structure is shown in the figure. Tables 1 and 2 contain details on crystal structure and measurement conditions and a list of the atoms including atomic coordinates and displacement parameters.
Source of material
2-Chloro-1,10-phenanthroline, 1,4-dichlorotetrafluorobenzene and dichloromethane were purchased from Aldrich Chemical Co., and used as received. The halogen bond donor and [10] halogen bond acceptor in a molar ratio of 1:1 were dissolved in 50 mL of dichloromethane with gentle stirring at room temperature. The undissolved materials were removed by filtration. The filtrate was set aside for crystallization at 6-10°C
. After a few days, yellow crystals of title compound were obtained.
Experimental details
All H atoms were placed in calculated positions and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2Ueq(C).
Discussion
The halogen bond is the noncovalent interaction involving halogen atom as acceptor of electron density [1] . In recent years, the important role of the halogen bond in crystal growth and design has been revealed both experimentally and theoretically [2] [3] [4] . Besides the mono-coordinate halogen bond, the bifurcated halogen bond was also frequently found in the crystal structures [5] [6] [7] . In fact, among the halogen bond supramolecular synthons proposed by Desiraju, the robustness of the bifurcated halogen bond synthons are outstanding [5] . The compounds 2-chloro-1,10-phenanthroline and 1,4-dichlorotetrafluorobenzene are good candidates for the formation of the bifurcated halogen bond. All bond lengths and angles in the title crystal structure are in normal ranges. One 1,4-dichlorotetrafluorobenzene molecule and two 2-chloro-1,10-phenanthroline molecules are linked by two asymmetric bifurcated halogen bonds with d(I1· · · N1) = 3.511 Å, d(I1· · · N2) = 2.940 Å, <(C13-I1· · · N1) = 140.55°and <(C13-I1· · · N2) = 167.13°. According to the interatomic distances, the halogen C13-I1· · · N2 is much stronger than the very weak halogen-nitrogen contact C13-I1· · · N1, which reproduces the van-der-Waals distance. The four fluorine atoms of 1,4-dichlorotetrafluorobenzene are not involved in the formation of C-H· · · F hydrogen bonds, as the H· · · F distances reflect the van-der-Waals distances. At the same time, the π· · · π stacking interactions between 2-chloro-1,10-phenanthroline and 1,4-dichlorotetrafluorobenzene and the π· · · π stacking interactions between two 2-chloro-1,10-phenanthroline molecules are also formed. All these non-covalent bonds cooperate to construct the 3-D connected crystal structure.
